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The Asian Monsoon (AM) is an important part of global climate system and significantly influences the climate of the AM region via an interaction among the oceanland-atmosphere systems. Previous studies [1] [2] [3] [4] have
shown that the variation of ocean-atmosphere systems in the Pacific and Indian oceans at interdecadal and interannual timescales could lead to changes in the AM circulation and associated precipitation at the same timescales. For example, Krishnan and Sugi [1] found that there was a coherent negative correlation between interdecadal Pacific sea surface temperatures (SST) and the Indian monsoon rainfall during the last century. The warm phase of the Pacific Decadal Oscillation (PDO) corresponded with decreasing monsoonal precipitation and rising surface temperatures on the Indian subcontinent, while vice versa for the cool phase of the PDO. Precipitation associated with the AM circulation plays an important role in human liveliness and agricultural development for 60% of the world's population [5] . Therefore, additional research examining how AM precipitation varies on interannual to interdecadal timescales will contribute to a better understanding of how dramatic climatic fluctuations driven by anthropogenic greenhouse gases and aerosol will impact monsoonal precipitation. Currently instrumental data sets from most of China's monsoonal regions are too short (less than 60 years) to better understand and explore any temporal trends in monsoonal precipitation. Therefore in order to test current climate models it is necessary to develop precisely dated high-resolution proxies for monsoonal precipitation. Cave stalagmites have been widely used to study the AM because they are high sensitivity to climatic variation and can be precisely dated with U-series method [6] [7] [8] [9] [10] [11] [12] [13] [14] . Many significant results have been obtained on the variation and strength of AM [7] [8] [9] [10] [11] 13, 14] and the relationship between the AM and solar insolation on glacial/interglacial, millennial and centennial timescales using stalagmites [7] [8] [9] 11, [13] [14] [15] [16] . In particular, it was recently found that the stalagmite oxygen isotopic composition (δ 18 O) of stalagmite calcite could record interannual variation of the AM [17] and some historical severe famine events in tropics and subtropics [18] that corresponded to a weakening of the AM. Moreover, that the monsoonal precipitation was strongly linked to ocean-atmosphere systems in the Pacific Ocean and the North Atlantic Ocean, e.g., PDO, El Niño/Southern Oscillation (ENSO) [15] and North Atlantic Oscillation [19] . Here we reported the δ 18 O record for the past 100 years reconstructed from the top part of a precisely dated stalagmite, WX42B, collected from Wanxiang Cave, Wudu, which is located in the transition zone between the Qinghai-Tibetan Plateau and Loess Plateau (western Loess Plateau). We compare this δ 18 O record with the instrumental precipitation data from the second half of 20th century and Chinese historical documents from the past 100 years, in order to investigate interdecadal variations in monsoonal precipitation over the past 100 years and its linkage with ocean-atmosphere systems such as PDO.
Sampling and experimental

Cave site and subsampling
Stalagmite WX42B was collected from Wanxiang Cave (33°19′N, 105°00′E, 1200 m a.s.l.), located in the Wudu county, Gansu province of China, and situated in a low altitude of the transition zone between the eastern Qinghai-Tibetan Plateau and the western Loess Plateau. This site is near the northern limit of the modern AM and thus is very sensitive to the advance and retreat of the AM and is an important climatic geophysical site. The cave is capped with 30-250 m of Carboniferous limestone, which is overlain with ~10 m of Loess sediments. The surface soils support local natural vegetation that is composed mainly of C 3 forest-shrub plant, characteristic of warm-temperate zone. Inside the cave, water percolation from the surface has generated a great amount of modern carbonate stalagmite deposits [11, 20, 21] . The WX42B is 116 mm in length and compactly crystallized calcite with white and some light gray stripes, without recrystallization. Field investigations showed that there was plenty of dripwater originating from the cave ceiling and water membrane on its top. Combined with 230 Th dating, it was confirmed that the stalagmite was active when it was collected in 2003. The WX42B stalagmite was halved lengthwise and subsamples were collected along the growth axis for O-C isotope analysis by scraping surface using a knife. To avoid cross-overlapping of subsamples, alternative subsamples were selected for analysis [17] . Four layers with clear growth lamina were selected to do the Hendy test. Subsamples for 230 Th-dating were collected from five layers, 0.6-0.8 mm in thickness, using a 0.3 mm medical dental drill. Collection of these subsamples were performed in the Ultra-clean Laboratory of the Department of Geology and Geophysics, University of Minnesota.
Analytical methods
Carbon dioxide for isotopic analysis was produced with the McCrea's phosphoric acid method [22] , i.e., calcite powder reacts with 100% phosphoric acid in a pretreatment system and the released carbon dioxide is analyzed using a Finnigan-Delta-Plus mass spectrometer housed in the Key Laboratory of Western China's Environ-
